The most common sites of extranodal non-Hodgkin lymphoma (NHL) 
Introduction
Extranodal lymphomas account for 10 to 40% of all cases of non-Hodgkin lymphoma (NHL). 1, 2 Oropharyngeal NHLs, such as Waldeyer ring lymphomas, are the most common of the head and neck NHLs, which account for 8 to 13% of all extranodal lymphomas. 2, 3 Primary NHL of the oral cavity is extremely rare, although oral manifestations are present in 3 to 5% of all lymphomas. 3 The rarity of oral cavity NHLs makes it difficult to understand their biologic behavior. 4 Extranodal NHLs of the tongue usually present as a nodular lesion of the B-cell type. 2, 4 To the best of our knowledge, no case of a tongue NHL of the T-cell variant with an ulceroproliferative type of presentation has been previously reported in literature. We hereby present such a case.
Case report
A 37-year-old woman presented to us with a 3-month history of a slowly growing ulcer on the right lateral border of her tongue. She had no history of neck swelling, nasal obstruction, throat discomfort, fever, night sweats, or weight loss. Oral examination revealed the presence of a 6 × 4-cm ulceroproliferative lesion involving the lateral aspect of the anterior two-thirds of the tongue (figure 1). The movements of the tongue were unaffected. Findings on examination of the remainder of the oral cavity, oropharynx, nasopharynx, and neck were normal. Systemic investigations-including pulmonary, cardiac, abdominal, and central nervous system (CNS) assessments-were also normal. Laboratory tests revealed normal blood, urine, and serum biochemistry, and chest x-ray and computed tomography of the head, neck, thorax, and abdomen were likewise normal. Finally, the bone marrow was uninvolved, and findings on cerebrospinal fluid examination were within normal limits.
A biopsy of the lesion was obtained. Histopathologic examination revealed a spectrum of small, medium, and large lymphoid cells with irregular nuclear contours and prominent infiltrates of macrophages and eosinophils (figure 2). Immunophenotyping revealed positive immunoreactivity with leukocyte common antigen and CD3 (figure 3) and negative reactions with CD20, cytokeratin, and S-100 protein (figure 4). These findings were suggestive of a primary extranodal NHL of the T-cell type. The patient's NHL was staged as IE.
The patient was started on CHOP (cyclophosphamide, doxorubicin, vincristine, and prednisolone) chemotherapy. After two cycles, her lesion regressed completely. After
Other factors that might contribute to the pathogenesis of this neoplasm are acquired mutations in the c-KIT proto-oncogene and epigenetic silencing of the tumor suppressor gene p73, a homolog of p53. 5 The c-KIT gene encodes for tyrosine kinase receptors. Genetic mutations that disrupt the expression of the c-KIT proto-oncogene are associated with piebaldism, while overexpression or constitutive activation of c-KIT protein-tyrosine kinase is associated with tumorigenesis.
The most common sites of extranodal NHL are the gastrointestinal tract and the head and neck region. 2, 6 Among the head and neck sites, NHLs have been reported, in order of decreasing frequency, in the Waldeyer ring, tonsils, tongue base, nose/paranasal sinuses, orbit, and salivary glands. 2, 4, 7 Because approximately 20% of tonsillar and oropharyngeal NHLs have been associated with gastrointestinal tract lymphomas, an appropriate gastrointestinal evaluation must be performed. 4 In the oral cavity, the most common sites of NHL are the gingiva and hard palate. Other intraoral sites include the buccal mucosa, tongue, floor of the mouth, six cycles, she received 50 Gy of radiotherapy (a 6-MV photon beam from a linear accelerator) in 25 fractions over a period of 5 weeks; the radiation was delivered by parallel opposed lateral beams encompassing the oral cavity and neck. She tolerated both the chemotherapy and radiotherapy well, and she attended regular followup in our oncology clinic.
Discussion
NHLs are a group of malignancies that involve organs that usually do not contain lymphoid cells. The incidence of NHL increases with age, unlike that of Hodgkin lymphoma, which has a bimodal distribution. 4 NHLs occur more often in patients who have a history of radiation exposure, immunosuppression, congenital immunodeficiency, acquired immune deficiency syndrome (AIDS), rheumatoid arthritis, celiac disease, and Sjögren syndrome. Also, the risk of NHL is higher in patients who have been exposed to certain drugs, including digoxin, phenytoin, and chemotherapeutic agents. Unlike squamous cell carcinoma, NHL is not associated with smoking or alcohol intake. 2, 4 The biologic behavior of a tongue lymphoma is not well understood because of the paucity of these lesions. 2 NHLs typically surround and invade the small vessels, which can lead to extensive ischemic necrosis. Tumors might also contain identical EpsteinBarr virus (EBV) episomes, a finding that indicates that the tumor originated from a single EBV-infected cell. 
Figure 2. Histopathology shows the pleomorphic mixture of small, medium, and large malignant T cells with irregular nuclear contours and prominent infiltrates of macrophages and eosinophils (H&E, original magnification ×100).
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Primary extranodal t-cell non-Hodgkin lymPHoma of tHe tongue and lips. 2 Oral lymphomas usually affect patients in the sixth decade of life and beyond. 2 Owing to the paucity of these lesions, no predisposing factors for oral NHLs have been identified, although an association with AIDS has been reported in a few cases.
2,3
The most common presenting symptoms include local nodular swelling and pain or discomfort.
1,2 Our patient presented with a proliferating ulcerative lesion. The presence of B symptoms in head and neck NHLs is uncommon, appearing in only 4% of cases. 4 Because these lesions mimic benign diseases, they are often misdiagnosed.
2,3 Tongue lymphomas are extremely rare. The differential diagnosis includes metastases to the tongue from primary sites such as the lung, kidney, and stomach. 1 When tongue lymphomas do occur, most are of B-cell origin; the diffuse large-cell variety is the most common.
2,4,6 Our patient's tumor was of the T-cell type, which was confirmed by immunohistochemistry. Immunohistochemistry helps not only in making the diagnosis, but also in classifying these lesions. 4 On histology, these tumors typically demonstrate a pleomorphic mixture of small, medium, and large malignant T cells with a diffuse effacement of lymphoid architecture. Prominent infiltrates of reactive cells, such as eosinophils and macrophages, might also be seen; these reactive cells are probably attracted by T-cell-derived cytokines. Prominent angiogenesis is sometimes seen. However, the diagnosis can be confirmed only by immunophenotyping.
A thorough head and neck evaluation along with thoracic, abdominal, and pelvic imaging, which obviates the need for exploratory laparotomy, is essential for accurate staging. 4, 7 Bone marrow biopsy is necessary to rule out CNS involvement, which is more common in patients with NHL than in those with Hodgkin lymphoma. 4 An initial CNS evaluation may be performed in patients with paranasal sinus involvement because the tumor has a tendency to relapse with lymphomatous meningitis.
The value of prophylactic intrathecal chemotherapy in such cases is debatable. 4 Differentiating an NHL from a carcinoma is critical for the treatment of these lesions. NHLs are highly sensitive to radiation and chemotherapy. 3, 4 Low-grade localized lesions (e.g., stage I and II) can be treated with radiation alone, but intermediate-grade, high-grade, and advanced-stage NHLs require a combination of radio-and chemotherapy. 4, 6 The prognosis for a patient with an extranodal NHL depends on the tumor's stage, grade, and aggressiveness and, obviously, the patient's response to treatment. The outlook is generally poor for patients who experience a relapse following a remission. 4 
